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Status of Benton Harbor Water System
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2021 Significant Deficiency (Air Vents)

• Finished Water Reservoirs: Air Vents (work by Peerless)

PEERLESS
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2021 Significant Deficiency

• Finished Water Reservoirs: Air Vents (work by Peerless)

PEERLESS
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2021 Significant Deficiency (Air Vents)

BEFORE AFTER AFTER
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2021 Significant Deficiency (Hatches)

BEFORE AFTER

PEERLESS
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2021 Significant Deficiency (Hatches)

• BEFORE AFTER

PEERLESS
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2021 Significant Deficiency (MOR issues)

• Draft Template from F&V
• Approved by EGLE

– No pre-filling front page
– Accurate calculations
– NSF Max Dose added
– CT added

1st submittal by 2/10/2022
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2021 Significant Deficiency (Suction Well)

BEFORE
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2021 Significant Deficiency (Suction Well)

INSPECTION FROM BELOW (PEERLESS)
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2021 Significant Deficiency (Suction Well)

1/13/2022 PROGRESS CHECK
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2021 Significant Deficiency (Fluoride-NSF)
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Multiple Barriers to Contamination
https://www.epa.gov/sites/default/files/2015-
10/documents/guide_swppocket_2002_updated.pdf
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A. Source Water Protection

• No SWIPP in place to study sourcewater
• Stability in Lake Michigan demonstrated
• Riverine Influence from St. Joseph River
• 2018 survey finding: Raw water intake 

cleaning and repairs needed
– Correction: completed early 2021

• Note, lack of redundant intakes
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B. Source Water Sampling

• EGLE sampling for Lake Michigan:
– Algal Toxins
– PFAS

• Daily Bacteriological Sampling
• LT2 Sampling 
• Isolated elevation of TOC (fall->winter->early spring)

– Resulted in non-compliance
– SUVA alternate compliance criteria (non-humic organics)
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C. Treatment Process

a. Rapid Mix
b. Coagulant Addition
c. Flocculation
d. Sedimentation
e. Filtration
f. Disinfection
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Rapid Mix

• 2018: significant deficiency for no active rapid mix
• Correction: New Alum feed system and rapid mixing were 

accepted for record on September 26, 2019.
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Coagulation

• Repeated alum underfeed incidences
-Sept 2019 -Nov 4, 2020 -May 2021

• Treatment technique violations
• Filter & Boil Water Advisories
• Cryptosporidium sampling (Nov 2020)
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September 2019

• Alum pump failure, caught around 2 hours. 
• WTP shut-down, dumped from Sedimentation to Lagoon
• “caught the problem in the basins”
• Max CFE for the day was 0.14 NTU
• Operator instructed to report these incidences
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November 2020 Incident

• 11/4/2020 – operator noted high turbidity after a few hours of 
start-up

• Neglected to start Alum feed
• Max CFE turbidity: 0.23 NTU
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November 2020 Incident
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November 2020 Response

• Increase chlorination 
at water plant
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November 2020 Response

Location Crypto Giardia

Raw ND ND

Plant tap ND ND

B&Z ND ND

Blue Water Thermal ND ND

Water Tower (LeRoys) ND ND

Method 1623, Eurofins, South Bend, IN

• MDHHS sampling 11/6/20
• Correction: New Alum feed system 

and rapid mixing were accepted 
for record on September 26, 2019.
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November 2020 Response

Bacteriological 
Sampling

Date Location TC Detected? Free Chlorine

11/8/2020 Britain (Glass store) No 1.46

11/8/2020 202 S Fair No 2.03

11/8/2020 295 Colfax No 1.65

11/8/2020 S Fair No 1.76

11/8/2020 Fair & Main No 1.76

11/9/2020 Britain (Glass store) No 1.05

11/9/2020 Colfax & Britain No 1.15

11/9/2020 Empire & Colfax No 1.08

11/9/2020 S Fair No 1.15

11/9/2020 Fair & Main No 1.38

11/11/2020 Milton & Cross No 1.24

11/11/2020 Emery & Columbus No 1.22

11/11/2020 Cross & Lavette No 1.16
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May 18, 2021 Incident and Response

• 45 minutes operation 
without alum feed (@ 
startup)

• No turbidity spikes
• Precautionary boil 

issued
• Bacteriological Testing

Date Location TC Detected? Free Chlorine

5/19/2021 City Hall No 0.98

5/19/2021 Wolf Marine No 1.86

5/19/2021 470 W. Main No 1.46

5/19/2021 Sunny Spot No 0.75

5/19/2021 B&Z No 1.03

5/20/2021 City Hall No 2.08

5/20/2021 Wolf Marine No 1.65

5/20/2021 470 W. Main No 1.57

5/20/2021 Sunny Spot No 0.48

5/20/2021 B&Z No 1.36
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May 18, 2021 Response 

• Created SOP and checklist 
for plant startup
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Flocculation & Sedimentation

• No lapse in mixing or sedimentation 
functionality

• Long down-time due to sludge wasting 
valve stuck (south)
– Correction: Sludge was removed and 

repairs made (south), operational as of 
January 2022.
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Settled Water Turbidity
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Filtration

• EPA Order 108 (a) to repair flow meters by 11/9/2021 (7 days)
– Flow meters on filters were repaired/calibrated

• EPA Order 112 (b) to initiate repairs to filters identified as 
necessary 
– Waste valve for Filters 9/10 on order, repairs await.

Filters 1 – 4: abandoned in place
Filters 5 – 8, 11 & 12: in operation

Filters 9 & 10: awaiting repairs
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Filter Backwashing, Filter-to-waste

• 2018 Compliance Communication: Filters with FTW capability 
(9, 10, 11, 12) weren’t being used

• 2019 Survey Finding: Implement SOP for FTW
– Could have been utilized during high turbidity event February 2018
– Correction: Developed SOP for operators to backwash, and either use 

FTW or do an extended/slow wash if no FTW
• Update: suspect operators are not following
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Filtered Turbidities – 2020 & 2021
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Turbidity Measurements

• 2021: Significant Deficiency for no calibration of turbidimeters
– Correction: SOP for calibration and maintenance of all turbidimeters 

developed and implemented late 2021
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Turbidity Records and SCADA

• 10/5/2020: Violation Notice for lack of filter turbidity records
– Correction: SCADA work done to retain 15-minute data indefinitely
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Disinfectant Residual Monitoring

• 2018: significant deficiency for non-working 
chlorine analyzer at EPTDS. 
– Correction: installed new analyzer, resolved 

8/12/2019
• 9/9/20: VN for non-working analyzer

– Correction: back online 9/21/20
• 9/21/2021: significant deficiency for same 

(new location)
– Correction: back online 9/23/2021
– Installed redundant analyzer recently
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Disinfection

• Required to attain inactivation of 0.5-log (giardia) and 4-log 
(virus) for conventional treatment

• Due to large volume, estimates of CT ratio vary between 7 – 20
• 2021: EGLE requested daily CT calculations be added to MOR 

(in process)
• EPA Order (110 a – e) requires the City complete a 12-month 

long Disinfection Profiling and Benchmarking Report (in 
process)
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D. Finished Water Sampling

• 2021 Monitoring: full metals, cyanide, Nitrate, PFAS, SOC, VOC
– No detections, except PFAS (PFOS=2 ppt, PFOA=2ppt)
– Daily total coliform testing
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E. Distribution System: Continuous Pressure

• One depressurization event in October 2021 (complete)
– Response:

• EGLE onsite to observe repair and plant startup
• Flushing: 20 hydrants, 15 minutes each
• Bacteriological Sampling, chlorine residuals

– Corrections:
• VFD on high service pumps
• Better SCADA alarming

• Focus on coordinate public messaging during emergency
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E. Distribution System Maintenance

Water Tower
• 2018: Deficiency for lack of water tower maintenance/repairs.

– Correction: upgrades completed 2021
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E. Distribution System Maintenance

Valves and Hydrants
• 2018: Significant Deficiencies for lack of valve and hydrant 

maintenance/repairs/records
– Correction: partially addressed through contract with Wachts water, 

2021
– Work needed to upgrade 
– aging infrastructure
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F. Distribution System Sampling

Disinfection Byproducts
Bacteriological/chlorine residuals
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Disinfection Byproducts
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(TOC placeholder)
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Event Response: Low Chlorine Residuals

• Home sampling investigation led by EPA
• Sporadic locations (8) with no/low chlorine
• EGLE requests spot flushing and chlorine sampling (11/19/21)
• Completed by F&V on 11/22/21 – 12/1/21 (5 dates)
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G. Consumer Taps

• 2018: Significant Deficiency for lack of cross connection 
program (no inspections, testing, records, education)
– Correction: No Action (pending results of TMF Capacity study)
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Area of Concern: Staffing and Oversight

• 2018 Significant Deficiency for lack of managerial oversight.
– Correction: contracted distribution oversight (FV Ops) in 2019

• 2020 License Revocation of Operator in Charge by EGLE
– Correction: secured additional contracted operations oversight for 

WTP as well as distribution

• Current contract for operations oversight lacking
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Area of Concern: Financial Status

• 2018 Significant Deficiency for lack of financial capacity
– Correction: Implemented Rate Increases, Developed rate collection 

procedure 
– Ongoing, incorporated in TMF Capacity Study
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Summary of Multiple Barriers

• Coordinated response to periodic failure of barriers
• Weekly and monthly review of technical operational data
• Long term concern with City’s ability to remain in compliance


